Intranasal vaccination with a double mutant of staphylococcal enterotoxin C provides protection against Staphylococcus aureus infection.
Staphylococcus aureus expresses a repertoire of factors including staphylococcal exotoxins (SEs), exoenzymes, and numerous cell-associated components that contribute to the pathogenesis of disease. We constructed and expressed a nontoxic double mutant SEC (dmSEC), devoid of superantigenic activity, and investigated the ability of intranasal vaccination with dmSEC plus cholera toxin (CT) adjuvant to protect mice against S. aureus infection. Mice were vaccinated with dmSEC and inoculated with a viable S. aureus clinical isolate strain. The survival rate in the immunized mice was higher, and bacterial counts in the organs were significantly lower than those in the control group. Intranasal vaccination with dmSEC induced the production of SEC-specific antibodies such as IgG1, IgG2b and IgA. dmSEC-vaccinated mice elicited significantly higher titers of interleukin-4 (IL-4) and IL-10, and lower levels of interferon-gamma (IFN-gamma) after challenge with S. aureus compared with the control group. Furthermore, the sera from dmSEC-immunized mice significantly inhibited IFN-gamma and tumor necrosis factor-alpha production in vitro. These results indicate that intranasal vaccination with dmSEC devoid of superantigenic properties induces systemic immune responses and provides protection against S. aureus infection.